Piperine is chief bio-molecular active compound of Piper longum, exhibited various pharmacological activities. In addition it improves the bioavailability of other nutritive 
Introduction
Piper longum L. belongs to family Piperaceae, commonly known 
Materials and Methods

Callus induction and mass production
For the production of secondary metabolites of Piper longum the mass callus culture has been established. Callus has been initiated by using sterile leaves/ stems. Section 1-2 mm of sterile shoot and leaves were excised and inoculated on Murashige 
Preparation of extracts for phytochemical analysis of callus and plant material 2.2.1 Sample preparation
Powdered plant material and callus of Piper longum were shade dried at room temperature. The shade dried plant material was coarsely powdered and subjected to extraction with petroleum ether (60-80°C) in a soxhlet apparatus. The extraction was continued till the de fatting of the material had taken place.
Further the exhausted materials were extracted with ethanol and distilled water. The extracts obtained were evaporated in rotary evaporator to get a powdery mass.
The plant powder extracts obtained were then subjected to phytochemical analysis to detect the chemical constituents present in each extracts.
Qualitative phytochemical tests of plant extract
The extracts obtained by solvent extraction were subjected to various qualitative tests to detect the presence of plant constituents [6] [7] [8] [9] [10] .
HPLC analysis of extract
The HPLC analyses were performed on the extracts of plant and callus of Piper longum.
Preparation of standard stock solution
Stock solutions (1000 µg/ ml) of piperine was prepared by dissolving 10 mg of the compound in 10 ml of HPLC grade methanol. The five different concentrations of 125-50 ng/ ml were prepared from standard solution.
Instrument and Chromatographic Conditions
The samples for plant extracts and callus extracts were prepared separately. 100 mg extract of field plant material and 100 mg extract of callus were dissolved separately with 10ml of methanol. The prepared sample were sonicated for 10 minutes, and filtered with 0.22 µm filter to obtain sample stock solution.
The sample solution further diluted and made up to 100 ng/ml concentration. The mobile phase composed of Acetonitrile:
Water: Acetic acid (60:39.5:0.5), and flow rate of mobile was 1 ml/min. Prepared sample solution was analysed by HPLC and detection wavelength was 340 nm [11] [12] [13] [14] [15] [16] . while the alkaloids were absent in aqueous extract.
HPLC analysis
The different concentration of pure piperine and its respective peak areas were subjected to regression analysis by least The amount of piperine was determined by HPLC in extract of plant material and callus. The piperine was employed as a standard compound and the piperine were expressed as ng/ml using the standard curve equation: y = 16.735x + 186.65 (Fig   1) .
The HPLC method was used to determine the concentration of piperine present in the field growth plant and callus of Piper longum. The HPLC was run for 10 min to complete the analysis.
The chromatogram of plant and callus extract depicted Rt value at 5.7 min, by using solvent system Acetonitrile: Water: Acetic acid (60:39.5:0.5) (Fig 2 and Fig 3) . The retention time resembles the presence of piperine and it was confirmed from the literature. The findings exhibited concentration of piperine 18.86 ng/ml and 34.38 ng/ml in field grown plants and callus extract, respectively ( Table 2 ). The HPLC chromatogram exhibited that quantity of piperine present in callus extract was more compared to field grown plants. The HPLC examination in this work required short examination The HPLC study summarized that piperine in callus was higher contrasted with wild plant extract. The established techniques for production of callus from Piper longum proved to be best developed method.
Conclusion
The offered HPLC technique accommodates quantitative estimation of piperine in wild plant material and callus extract of
Piper longum is rapid and within the range. The established method is sensitive, simple, and accurate, and can be utilized for checking the pureness of piperine in Piper longum extract.
Further the established in vitro mass propagation of Piper longum was effective because it improve the generation of piperine in callus. This can assist the Pharmaceutical Industries for the manufacturing of drug formulation containing piperine.
